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PROBE COVER FOR THERMOMETRY
APPARATUS

FIELD OF THE INVENTION

This mvention relates to the field of temperature measure-
ment and 1n particular to a disposable probe cover for use with

a medical thermometry apparatus.

BACKGROUND OF THE INVENTION

There are known instruments used 1n the medical field for
determining the body temperature of patients. These instru-
ments include typically an elongate probe that includes at
least one temperature sensitive element that 1s disposed
within the 1nterior of the probe. The probe 1s inserted into a
body site of interest, such as the axilla, the mouth, the ear, the
rectum or other medical target and the temperature 1s deter-
mined through resident circuitry based on the output of the
temperature sensitive element, whether a thermocouple, ther-
muistor, or other suitable transducer.

In order to prevent contamination between patients, a flex-
ible cover or sheath 1s usually disposed onto the exterior of the
clongate probe. This cover 1s a hollow plastic member that 1s
disposable and 1s formed from a plastic molded material.
Usually, the covers are made from either an injection molding,
or a fusion molding process and include a generally constant
wall thickness which includes a latching ring that 1s used to
engage a holding barb of the probe at an open proximal end of
the probe cover and an ejection mechanism 1s used to release
the cover when a temperature measurement procedure 1s
completed. An 1ssue that 1s common 1n the field 1s that users,
in spite of the ejection mechanism, must often handle the
covers 1n order to fully remove them from the apparatus or
rely upon gravity to isure removal. Unlike dental probes, for
example, the thermometry probe cover 1s actually part of the
device and 1s part of the temperature measurement procedure.
In addition, temperature probe covers are required to have
greater rigidity to prevent tearing or contamination, depend-
ing on the body site to be measured.

There 1s a further 1ssue 1n that probe covers are typically
tabricated with a fixed wall thickness which 1s required for
adequate stifiness to prevent accidental tearing, yet are
adequately stiff to permit the probe to be pushed into the
interior of the cover, having the cover engage with the probe
and not ruin the probe cover. However, this factor produces
additional thermal resistance in terms of measuring tempera-
ture 1n that the probe cover 1s disposed between the target of
interest and the temperature sensing element of the apparatus.

There 1s a need 1n the field to devise a temperature probe
cover which 1s more responsive to permit temperature read-
ings to be taken without sacrificing time based on the differ-
ences between the thermal characteristics of the cover and the
temperature probe.

There 1s a further need to provide a cover that does not
require the user to have to handle the cover 1n order to remove
the cover from the temperature measuring apparatus, there-
fore decreasing the chances for contamination.

There 1s yet a further need 1n the field to provide a tem-
perature probe cover that does not permit reuse thereof after
the cover has been used 1n connection with a temperature
measurement procedure.

SUMMARY OF THE INVENTION

It 1s therefore a primary object of the present mnvention to
overcome the above-noted deficiencies of the prior art.
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It 1s therefore another primary object of the present inven-
tion to provide a temperature probe cover that 1s incapable of
being reused; that 1s, the cover permits only single use or
single patient use.

It 1s yet another primary object of the present invention to
provide a temperature probe cover that permits temperature
measurements to be made more efficiently and effectively
than using previously known probe covers constructed for
this purpose.

It 1s yet another primary object of the present invention to
provide probe covers for a thermometry apparatus that pro-
vide additional utility and versatility than previously known
in the field.

Therefore and according to one preferred aspect of the
present invention, there 1s provided a disposable cover for a
clongated probe of a portable thermometry apparatus, said
probe including a holding barb at a proximal end thereof, said
cover comprising a flexible sleeve member having an open
proximal end and a distal tip sized to fit over at least an axial
portion of said elongated probe, said cover including a tran-
sitional wall thickness at said proximal end for fitting over a
holding barb of said probe, said transitional wall thickness
varying between a first wall thickness adjacent said proximal
end and a second wall thickness that 1s substantially thinner
than the first wall thickness at a distal axial distance relative to
said proximal end, said second wall thickness defining a
weakened wall portion which 1s ruptured when said cover has
been ejected from said holding barb by an ejection mecha-
nism of said thermometry apparatus.

Preferably, the probe cover 1s fabricated from an 1njection
molding process, but the cover can also be manufactured by
other suitable techniques to create the desired geometry.

According to another preferred aspect of the present inven-
tion, there 1s provided a disposable cover for a elongated
probe of a portable thermometry apparatus, said probe includ-
ing a holding barb at a proximal end thereof, said cover
comprising a flexible sleeve member having an open proxi-
mal end and a distal tip s1zed to fit over at least an axial portion
of said elongated probe, said cover including a transitional
wall thickness at said proximal end for fitting over a holding
barb of said probe, said transitional wall thickness varying
between a first wall thickness adjacent said proximal end and
a second wall thickness that 1s substantially thinner than the
first wall thickness at an axial distance distally located from
said proximal end, said second wall thickness defining a
weakened wall portion which 1s ruptured when said cover has
been ejected from said holding barb by an ejection mecha-
nism of said thermometry apparatus wherein the ejection
mechanism of said apparatus includes means for supplying an
axial force to the proximal end of said cover, wherein said
weakened wall portion 1mparts a spring force to facilitate
removal thereof when said axial force 1s supplied, and n
which the diameter of said probe cover 1s sized to be less than
that of the holding barb when attached thereto.

According to yet another preferred aspect of the present
invention, there 1s provided a method of manufacturing a
cover for an elongate probe of a thermometry apparatus, said
clongate probe including a distal tip and an ejection mecha-
nism that includes a retaining barb, said cover including a
hollow sleeve member having a distal tip and an open proxi-
mal end that 1s fitted onto said elongate probe, said method
including the steps of providing a cover with a distal tip and an
open-ended proximal end sized for fitting over a said elongate
probe; and providing a distally tapering transitional wall
thickness at the proximal end of said cover, said distally
tapering transitional wall thickness varying between a first
wall thickness and a second wall thickness that 1s substan-
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tially thinner than said first wall thickness providing a weak-
ened area that 1s ruptured when said ejection mechanism 1s
used to eject a said cover from said probe.

According to still another preferred aspect of the present
invention, there 1s provided a thermometry apparatus com-
prising an elongate probe tethered to a housing and having a
holding barb disposed at a proximal end thereof; a disposable
probe cover mounted onto the exterior of said elongate probe;
and an ejection mechanism for releasing said disposable
probe cover from said elongate probe wherein said cover
includes a flexible sleeve member sized to {it over the length
ol said elongated probe and having a transitional wall thick-
ness 1n the proximal end thereof for fitting over the holding
barb of said probe, said transitional wall thickness varying,
between a first wall thickness and a second wall thickness
which 1s thinner than the first wall thickness defining a weak-
ened wall portion permitting said cover to be more easily
removed by the ejection mechanism of said apparatus.

According to yet another preferred aspect of the present
invention, there 1s provided a disposable probe cover for a
thermometry apparatus, said probe cover comprising an
open-ended proximal end and a distal tip, said cover being
defined by a first wall thickness and a second wall thickness
which 1s thinner than said first wall thickness wherein said
second wall thickness 1s provided in the distal tip of said cover
for engaging a distal end of an elongate probe of said ther-
mometry apparatus, said distal tip of said elongate probe
including at least one contained temperature measuring ele-
ment wherein attachment of said probe cover provides a low
resistance thermal conductive path relative to a target of inter-
est.

According to still another preferred aspect of the present
invention, there 1s provided a disposable cover for an elon-
gated probe of a portable thermometry apparatus, said cover
comprising a flexible sleeve member having an open proxi-
mal end and a distal tip s1zed to {it over at least an axial portion
of said elongated probe and including a feature disposed
within said cover for indicating said cover has been attached
to a said probe.

One advantage realized by the present invention 1s that
attachment of the cover will provide a suitable indication to
the user that a probe cover has actually been attached to the
exterior of the probe, thereby preventing use without a cover.
Moreover, the means for indicating that the cover 1s attached
can further include additional functional features, such as an
insertion mark 1n the case of a rectal or similar probe. These
features can be provided either on the probe 1tsell or prefer-
ably on the interior of the disposable cover, wherein the
identifying features can be molded or otherwise supplied.

Another advantage provided by the present ivention 1s
that attachment of the herein described probe cover to a
thermometry apparatus can provide an indication of the body
site to be measured. This indication 1s useful, for example, 1n
the case of apparatus that utilize different measurement algo-
rithms to determine temperature of the body site.

Yet another advantage of the present invention 1s that the
herein described probe cover 1s permanently disabled when
removed from the thermometry apparatus. As such, there 1s
substantially less risk of contamination for the patient.

Yet still another advantage of the present invention is that
the herein described probe cover further provides ifor
increased versatility in the use of a thermometry apparatus
than previously known 1n the field.

These and other objects, features, and advantages will
become readily apparent from the following Detailed
Description which should be read in conjunction with the
accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 15 a front perspective view of a portable thermom-
etry apparatus 1n accordance with the known art;

FIG. 2 depicts a partial side sectioned view of a generalized
probe cover in accordance with the present invention as
attached to a thermometry probe;

FIG. 3 1s a partial side sectioned view of a probe cover
made 1n accordance with another embodiment of the mnven-
tion as attached to a thermometry apparatus prior to ejection
thereof

FIG. 4 1s a partial side sectioned view of the probe cover of
FIG. 3 with the probe cover as removed therefrom;

FIG. 5 1s a side view of the probe cover of FIGS. 3 and 4,
shown 1n section;

FIG. 6 1s the side view of the probe cover of FIGS. 3-5;

FIG. 7 1s an enlarged view of the proximal end of the probe
cover as highlighted in FIG. 5;

FIG. 8 1s an enlarged view of the distal tip of the probe
cover as highlighted in FIG. 5;

FIG. 9 1s a partial side view, partially in section, of a probe
cover according to another embodiment of the invention as
attached to a thermometry apparatus;

FIG. 10 1s the partial side view of the thermometry appa-
ratus of FIG. 9, 1llustrating the attachment of a separate probe
cover;

FIG. 11 1s a side view of a probe cover 1n accordance with
another embodiment of the invention as attached to a ther-
mometry apparatus, partially shown;

FIG. 12 15 a side view of the probe cover of FIG. 11 as
assembled to the thermometry apparatus thereof;

FIG. 13 1s an enlarged front view of a probe cover in
accordance with another embodiment of the invention as
attached to a thermometry probe; and

FIG. 14 1s an enlarged front view of a probe cover made 1n
accordance with another embodiment of the invention as
attached to a thermometry probe.

DETAILED DESCRIPTION

The following description relates to several embodiments
for a disposable probe cover as used with a thermometry
apparatus, as well as a thermometry apparatus that 1s config-
ured to receive a probe cover in accordance with the present
invention. Throughout the course of discussion which fol-
lows, several terms are used 1n order to provide a convenient
frame of reference for the accompanying drawings. These
terms, unless specifically indicated, are not mtended to be
limiting of the present mvention.

First and for purposes of background, the basic features
and operation of a known thermometry apparatus will be
described in brief. Referring to FIG. 1, the thermometry appa-
ratus 30 includes an elongate probe 40 that 1s tethered to a
housing 64. The elongate probe 40 1s made from a stainless
steel or other similar thermally conductive material and
includes at least one temperature sensing clement (not
shown), such as a thermocouple or a thermistor, which 1s
housed within a distal tip 48 thereol. The elongate probe 40
may also include a resistive or other heating element (not
shown), also preferably housed 1n the distal tip 48 thereof,
which produces pre-heating of the probe 1n order to acclimate
same prior to any temperature measurement in order to hasten
the overall measurement time. Such pre-heating elements and
their operation are described 1n the field, for example in U.S.
Pat. No. 6,036,361 to Gregory, the contents of which are
herein incorporated 1n their entirety by reference. The probe
40 1s a substantially cylindrical member that extends to a
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holding barb 52 at a proximal end 56 thereof. The probe 40
turther includes a handle 62 at 1ts proximal or upper end 56 1n
relation to the holding barb 52, wherein the handle includes a
depressible button 60 which permits the holding barb to move
relative to the attached probe cover, effecting release thereot,
as part of an ¢jection mechanism. The depression of the
button 60 causes an attached probe cover to be pushed off of
the probe by moving the stainless steel shaft forward, causing,
the attached probe cover to be pushed beyond the holding
barb 52. The probe cover 1s sized 1n terms of 1ts length such
that 1nitial engagement of the cover with the probe 40 causes
the stainless steel shatt to be pushed rearwardly, causing the
button 60 to be pushed outwardly from the handle 62.

The housing 64 includes circuitry for processing a signal
that 1s generated by a tethered probe 40, wherein the probe
resides 1n a sealed removable 1solation chamber 67 which 1s
formed 1n the housing for retaining the probe when not 1n use.
The elongate probe 40 1s appropriately sized for insertion into
a patient body site, such as the sublingual pocket, though
other body sites of a patient can similarly be measured. The
probe 40 1s releasably connected 1n a manner to the housing,
64 by means of a tlexible electrical cord 66, shown only
partially in phantom 1n FIG. 1. According to one version of a
thermometry apparatus, as described in commonly assigned
U.S. Ser. No. 10/683,206, filed Oct. 10, 2003, an EEPROM or
other form of memory 1s included within a connector that
releasably attaches to the housing 64. The EEPROM can
include probe-specific data such as but not limited to pre-
heating data, calibration coetlicients, the type of probe (axil-
lary, rectal, or other) used.

The housing 64 includes a user interface 68 on a front
facing side 72 that includes a display 76 as well as a plurality
of control buttons 80 for controlling the operation of the
apparatus. The apparatus 30 1s powered by a set of batteries
(not shown) that are contained therein. The housing 64 further
includes a microprocessor (not shown) that includes software
for calculating temperature based upon the input from the
temperature sensing element.

As to the operation of the apparatus 30 1n accordance with
the known art, the probe 40 1s mitially removed from the
1solation chamber 57 by the user and a disposable probe cover
1s placed onto the exterior of the probe. The probe cover,
being a hollow elongated member, 1s constructed to overlay
the elongate probe, including the holding barb 52, so as to
protect the probe from contamination, wherein a source of
covers (not shown) can be provided 1n a receptacle 77 that 1s
provided on the rear of the housing 64, FIG. 1. Currently,
known probe covers do include a latch ring or annular retain-
ing rib adjacent the proximal end of the cover. This retaining
r1b 1s caused to engage the holding barb and further due to the
length differences between the shaft portion of the probe and
the probe cover, engagement with same causes the shait por-
tion to be pushed rearwardly extending the button outwardly
from the handle 62. The probe covers according to the known
art, however, are manufactured with a substantially constant
thickness 1n the proximal end that 1s being attached to the
holding barb 52. The latter 1s indicative or as a result of the
fabrication processes of the probe cover.

Removal of the probe 40 from the isolation chamber 57
automatically activates the apparatus 30, as described 1n
greater detail 1n commonly assigned U.S. Ser. No. 10/379,
2776, filed Mar. 4, 2003, the entire contents of which are herein
incorporated by reference Moreover, and assuming the elec-
trical cable 66 1s tethered to the housing 64, an EEPROM
provided in the connector thereof (not shown) communicates
with the microprocessor to automatically download probe-
specific data to enable temperature measurement, correct
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probe pre-heating, and/or other processing specific tasks. The
EEPROM or other from of memory can include calibration
coellicients, pre-heating rise behavior data, and/or other
probe specific data which can be used by the microprocessor,
such as 1n a connector of the tethered cable 66. The probe 40
1s then 1nserted into the body site of interest and the output of
the temperature sensing element 1s communicated to the
microprocessor, wherein the processed result 1s displayed to
the user. Additional details concerning the calibration of the

probe can be found 1n previously incorporated U.S. Ser. No.
10/683,206.

With the preceding background and referring to FIGS. 3-8,
there 1s now described a disposable probe cover that 1s made
in accordance with a preferred embodiment of the present
invention. The probe cover 20 1s an elongated hollow plastic
member made from a low density polypropylene or other
suitable material. According to the present embodiment, the
cover 20 1s fabricated from LLDPE and 1s structurally defined
by an open proximal end 28 and an opposing distal tip 24.
Preferably, the probe cover 20 1s made from a fusion molding
process, though the cover could also be fabricated from an
injection molding or other suitable process. The probe cover
20 1s appropnately sized 1n terms of its overall dimensions to
be fitted over an elongate probe 40, FIG. 1, of a thermometry
apparatus 30, such as those described above, among others.
The thermometry apparatus 30 1s also partially shown 1n
FIGS. 2 and 3 for purposes of clanty.

Still referring to FIGS. 2-8, the probe cover 20 according to
this embodiment 1s defined by a substantially constant wall
thickness extending over substantially the majority of the
axial portion of the cover, the latter being typically on the
order of about four total inches 1n length 1n order to effectively
cover the corresponding length of the elongate probe 40. A
proximal attachment portion 55 extends approximately 0.250
inches from the proximal end 28 of the cover 20, the attach-
ment portion having a variable wall thickness as will be
described below. The wall thickness across the major axial
portion of the probe cover 20 according to this embodiment 1s
approximately 0.022-0.028 inches between the distal tip 24 of
the probe cover and the proximal attachment portion 55.

As shown more clearly in FIG. 8, the distal tip 24 of the
herein described probe cover 20 also includes a region 59
having a wall thickness which 1s thinner than that of the major
axial portion of the cover. According to this embodiment, the
distal tip region 39 has a wall thickness of about 0.010-0.016

inches, though this parameter can be suitably varied.

Referring more particularly to FIGS. 5 and 7, the interior
wall thickness at the proximal attachment portion 55 of the
probe cover 20 tapers inwardly from a first wall thickness of
about 0.025 inches to a second wall thickness of about 0.010
inches, the wall thicknesses according to this embodiment
having a variability of about 0.002 1inches. Immediately adja-
cent the proximal end 28, the wall thickness 1s locally
increased in order to provide an annular retaining rib 34 that
1s used to engage the rear edge 53 of the holding barb 52 of the
thermometry apparatus 30.

This overall reduction 1n wall thickness 1n the proximal
attachment portion 55 permits the thinned portions of the
herein described probe cover 20 to elastically deform 1n a
radial direction when mounted onto the holding barb 52 of the
thermometry apparatus 30 as shown 1n FIG. 3, wherein the
resulting elastic deformation creates a storage of energy 1n the
form of a created hoop stress component. Moreover, the
thinned wall portion 1s structurally weakened, wherein the
ejection mechanism of the thermometry apparatus 30, FI1G. 1,
when employed, ruptures the thinned wall portion.
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In operation, the probe cover 20 1s fitted onto the elongate
probe 40 wherein the proximal end 28 and more particularly,
the proximal attachment portion 55 1s elastically fitted over
the holding barb 52 when attached, as shown in FIG. 3, in
which the retaining rib 34 engages the rear edge 33 of the barb
and creates a spring force due to the elastic deformation that
1s created when the probe cover 1s attached. Following attach-
ment of the probe cover 20, a temperature measuring proce-
dure can then be performed on the patient using the apparatus
30 1n accordance with known techniques.

A similar probe cover design for an alternative proximal
attachment portion 55A 1s shown 1n FIG. 2 wherein a retain-
ing rib 34 1s also provided for engaging the rear edge 53 of the
holding barb 52 of a thermometry apparatus 30 wherein a
thinned wall portion enables elastic deformation of the cover
in the vicinity of the holding barb to create the desired stored
energy upon attachment/engagement.

To mitiate ejection, the user applies forward pressure to the
¢jection member of the probe by depression of the button 60,
FIG. 1 provided on the proximal end 56 of the probe 40. As a
result, the connected ejection member, as well as the distally
connected holding barb 52, are each pushed laterally forward
(toward the distal end of the probe). As the holding barb 52 1s
moved laterally, the rear edge 53 1s also moved forward,
thereby causing the retaining rib 34 to disengage from the
holding barb. This release further creates a release of the
stored energy and the probe cover 20 1s thrusted forward
along the length of the elongate probe 40, thereby pushing the
cover clear of the holding barb 52 and enabling the cover to
fall from the apparatus 30. In addition, the release further
ruptures at least a portion of the weakened wall portion,
rendering the probe cover 20 useless. The lubricious and hoop
strength properties of the maternal of the probe cover assist in
the ejection process by reducing friction (lubricity) and aid-
ing ejection (hoop strength).

The advantages of the heremn described probe cover 20
according to this embodiment are readily apparent. First, the
creation of a weakened wall region ensures that the probe
cover 20 1s rendered useless upon ejection. Therefore, the
probe cover 20 cannot be reused, inadvertently or otherwise.
Second, the storage of energy within the probe cover 20 of the
present embodiment built up during the installation of the
cover to the probe due to the thinned wall thickness of the
proximal attachment portion 33 ensures that the probe cover
20 can be removed successtully without user itervention,
other than that required to in1tially impart a lateral force on the
cover to 1mtiate ejection/removal. The spring force ensures
that the cover 20 1s successiully ejected without requiring the
user to have to overly handle the cover.

As noted by the preceding embodiment, the concept of
varying the wall thickness of the probe cover 1s not limited to
the proximal end 28 to aid 1n the removal of the cover 20 and
turther to disable the probe cover from re-use. Further
enhanced benefits are provided by also reducing the wall
thickness at the distal tip 24 relative to the remainder of the
probe cover. A reduction 1n thickness of the distal tip region
59 was first shown 1n the preceding embodiment. This reduc-
tion will now be discussed 1n greater detail.

Probe covers having different distal tip geometries are
herein described according to FIGS. 8 and 13 that embody the
inventive concepts described. For purposes of this discussion,
the same reference numerals are used for similar parts for the
sake of clarity. In addition and for purposes of these embodi-
ments, only the distal tip portion 59 of each cover 20, 120
requires discussion wherein the remainder of the cover may
selectively include any or all of the preceding features
described herein, such as the proximal attachment portion
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described above. The distal tip region 59 of each herein
described probe cover 20, 120 includes an interior wall thick-
ness that 1s reduced 1n thickness relative to the remainder of

the cover 20, 120. Each cover 20, 120 1s shown as attached to
an elongate probe 40 wherein the thinner wall surface permits
the cover to be pulled 1nto intimate contact with the distal tip

48 of the probe. Preferably, the wall thickness of the herein
described probe cover 20, 120 can be 10 to 40 percent of the
remaining wall thickness while still maintaining structural
integrity.

Moreover, the thinner wall surface of the distal tip region
59 creates less thermal resistance between the target of inter-
est and the probe and more particularly, the temperature sen-
sitive element as well as the heating element, 1f a heating
clement 1s disposed in the probe. This also reduces the ther-
mal mass of the distal tip area and turther allows for better fit
conformity in order to prevent air gaps.

According to an alternative embodiment shown 1n FIG. 14,
and rather than reducing the thickness of the entire distal tip,
a selected “window” 108 can be provided which 1s a specifi-
cally defined (e.g., located) portion of the distal tip 24 of a
probe cover 100 that essentially covers the temperature sens-
ing element of the thermometry probe 40. Preferably, the
distal tip 24 of the cover 100 can be fabricated such that the
window 108 clastically conforms to the distal tip 48 of the
clongate probe 40 at the site of the temperature sensing ele-
ment. For purposes of ensuring that the temperature sensing
clement 1s aligned with the window when a cover 1s placed
thereupon, the window could be arranged circumierentially
or alternately a keying feature could be included. The elas-
ticity of the thinned window 108 of the distal tip 24 of the
probe 100 cover permits conformance and therefore does not
permit the inclusion of an additional air layer which would
create further thermal resistance.

According to another embodiment, a probe cover 140 1s
depicted in FIGS. 11 and 12. As 1n the preceding, similar parts
are herein labeled with the same reference numerals for the
sake of clarty. The probe cover 140, like the preceding, 1s a
hollow elongated plastic member sized to be disposed onto
the exterior of an elongate thermometry probe 40, shown
partially, the probe being identical to those previously
described. According to this embodiment, the cover 140
includes at least one feature provided on the axial portion
thereof which 1s not immediately discernible when the cover
140 1s manufactured, but which 1s highlighted upon attach-
ment to the probe 40. Such a feature can include an insertion
mark 146, added during the original molding procedure or at
a later manufacturing step to the interior wall surface of the
probe cover 140, the mark being shown i FIGS. 10 and 11,
though it will be readily apparent that other suitable features
could be used. An advantage realized by the inclusion of such
a feature 1s that a user 1s immediately aware a cover has been
attached to a probe 40 and therefore the risk of contamination
that could be realized by the lack of a cover being present 1s
substantially minimized, if not eliminated. Moreover, the
insertion mark 146 provides an advantage as a depth marker
for the user 1n the 1nstance, for example, of rectal probes, 1n
which insertion should be restricted to a predetermined depth.
It will be readily apparent that the choice of feature(s) could
conceivably include numerous forms other than the one spe-
cifically described. For example, the feature could indicate
the type of cover used or the manufacturer, among other data.
Other similar uses will be readily apparent to one of sufficient
skill. In addition, the feature could be provided as a combi-
nation ol the probe and the probe cover, meaning that a feature
could be provided on the probe 1tself which would not nec-
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essarily be discernible to the user until the probe cover has
been attached, accenting the feature on attachment.

Referring to FIGS. 9 and 10, there 1s shown a probe cover
in accordance with another preferred embodiment of the
invention as well as a thermometry apparatus that 1s config-
ured for use with the probe cover. As in the preceding, similar
parts are herein labeled with the same reference numbers for
the sake of clarity. The probe cover 150 according to this
embodiment 1s a hollow elongated member fabricated pret-
erably from a molding process and having a distal tip 24 and
an open proximal end 28, the cover preferably being dispos-
able. The cover 180 1s s1zed to be disposed over the exterior of
an eclongate thermometry probe 40, partially shown, that
houses a distally positioned thermal sensing element (not
shown). Such features are commonly known 1n the field and
do not 1n and of themselves form an essential part of the
present invention. The output and power cabling from the
temperature sensing element extend through the length of the
probe 40 to a processor (not shown) residing within a tem-
perature calculating unit to which the probe 1s tethered, the
probe being housed within an 1solation chamber or probe well
when not 1n use, such as shown and described with regard to
FIG. 1.

As previously noted above, 1t 1s possible that temperature
coellicients as well as other data can be stored within an
EEPROM or other memory device provided at the end of the
tethered cable wherein the temperature calculating unit can
access stored data from the EEPROM 1n determining tem-
perature along with necessary algorithms. Further details
concerning the storage and calibration of the probe can be
found 1n previously incorporated U.S. Ser. No. 10/683,206.

In lieu of or 1n combination with using stored data as
described above, 1t 15 also possible according to the present
invention to permit the probe cover to provide an indication of
the body site that 1s being measured. This indication 1s usetul
in that different body sites can rely on different processing
and/or pre-heating algorithms supplied by either the probe or
the temperature calculating unit in order to reliably predict or
calculate temperature. According to this embodiment and
referring to FIGS. 9 and 10, a pair of probe covers 150 and
150A are shown, wherein the probe cover 150 includes at
least one indicator feature 154, preferably disposed on the
proximal end 28 thereot, that engages a switch 158 or other
indicator on the temperature apparatus 30 when the probe
cover 1s 1nitially attached thereto. The selection of the type of
probe cover can therefore be tallored depending on the feature
or number of features that are provided to indicate the body
site 1intended for measurement by the user. According to the
embodiment shown, the indicator feature includes at least one
radially projecting tab portion 154 extending outwardly from
the proximal end 28 of the probe cover 150 for engaging a
switch provided on the thermometry apparatus 30. The switch
or indicator that 1s provided on the thermometry apparatus 30
1s connected to resident circuitry (not shown) 1n conjunction
with a microprocessor (not shown) wherein the apparatus
indicator includes at least one axially depending member 158
that 1s biased outwardly, e.g., toward the distal end 48 of the
clongate probe 40.

In operation, the probe cover 150 can be designed for use
for measuring a first body site (e.g., the axillla) and the probe
cover 150A can be designed for use 1n measuring a second
body site (e.g., the throat) wherein the presence or absence of
the radially extending tab in combination with the biased
depending member 158 provides an indication of the probe
cover type that 1s attached to the probe.

The indicating feature that has been particularly described
1s not intended to be overly limiting with regard to the mven-
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tive concepts described herein. That 1s, the number of features
that can be provided to indicate the type of cover being used
can easily be varied by one of sufficient skill 1n the field as
there are numerous alternatives that accomplish a similar
function wherein the features can be varied on the cover as
can the switch or other form of 1indicator that i1s provided on
the thermometry apparatus. For example, the proximal end of
the probe cover could include at least one castellation or
similar feature that 1s appropriately sized for engaging an
axial tab provided on the temperature measuring apparatus
when the cover 1s imitially attached to the probe. Alternatively,
the indicating features on the probe cover 150, 150A could be
provided within the interior of the probe cover, such as by, for
example, an mner side rib, protrusion, recess or other feature.

While the present invention has been particularly shown
and described with reference to the preferred mode as 1llus-
trated 1n the drawings, 1t will be understood by one skilled in
the art that various changes 1n detail may be effected therein
without departing from the spirit and scope of the invention as
defined by the claims. For example, the probe covers can also
be made 1n different colors to provide an indication of their
intended use and or purpose.

PARTS LIST FOR FIGS. 1-14

20 probe cover

20A probe cover

24 distal tip, cover

28 open proximal end, cover

30 thermometry apparatus

34 retaining rib

40 elongate probe

48 distal tip, probe

52 holding barb

53 rear edge

55 proximal attachment portion

55 A proximal attachment portion

56 proximal end, probe

59 distal tip region

60 depressible button

64 housing

66 tlexible electrical cable

67 1solation chamber

68 user interface

72 front facing side

76 display

7’7 probe cover source receptacle

80 buttons

100 probe cover

108 window

110 temperature sensing element

120 probe cover

140 probe cover

146 1nsertion mark

150 probe cover

150 A probe cover

154 radially extending tab

158 indicating member-apparatus
We claim:

1. A disposable cover for an elongated probe of a portable
thermometry apparatus, said probe including a holding barb
at a proximal end thereof, said cover comprising a flexible
sleeve member having an open proximal sleeve end and a
distal sleeve tip tlanking an axial sleeve portion, all sized to {it
over at least an axial portion of said elongated probe, said
cover including a transitional wall thickness at said proximal
sleeve end for fitting over said holding barb of said probe, said
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transitional wall thickness varying between said axial sleeve
portion and a proximal, weakened wall portion that 1s, 1n turn,
adjacent a further proximal barb-retaining rib, said weakened
wall portion being substantially thinner than substantially a
majority of said axial sleeve portion and said barb-retaining
r1ib, thereby making said weakened wall portion structurally
susceptible to rupture when said cover 1s ejected from said
holding barb 1n a distal direction.

2. The cover of claim 1, wherein said cover 1s fabricated
from an 1njection or other molding process.

3. The cover of claam 1, wherein said cover 1s fabricated
from a fusion molding process.

4. The cover of claim 1, wherein ejection of said cover from
said probe disables said cover from subsequent reuse thereof.

5. The cover of claim 1, wherein said weakened wall por-
tion 1s approximately 20 percent of said barb-retaining rib in
thickness.

6. The cover of claim 1, wherein an ejection mechanism of
said apparatus includes means for supplying an axial force to
the proximal end of said cover, wherein said weakened wall
portion 1mparts a spring force to facilitate removal thereof
when said axial force 1s supplied, and 1n which an inner
diameter of said probe cover 1s sized to be less than a diameter
of the holding barb thereby causing radial deformation and
rupture of said weakened wall portion when attached thereto.

7. The cover of claim 1, wherein said cover 1s made from
plastic.

8. The cover of claim 1, including a plurality of probe
covers and in which certain of said probe covers are color-
coded to 1dentify the type of probe cover.

9. The cover of claim 1, wherein said at least a portion of
said distal tip 1s defined by a tip wall thickness which 1s
significantly thinner than said axial sleeve portion allowing
said distal sleeve tip to conform to a distal end of said elon-
gated probe having a thermal sensing element 1n said distal
end, and enabling said distal sleeve tip to provide a lower
resistance thermal conductance path between said probe and
an intended target to be measured.

10. The cover of claim 9, wherein said distal sleeve tip
includes at least one window portion defined by said tip wall
thickness.

11. The cover of claim 10, wherein the entire distal tip 1s
defined by said tip wall thickness, said distal tip including an
inner radius, wherein said tip wall thickness permits the distal
tip to be sufliciently flexible to conform to the distal end of
said elongated probe when said cover 1s attached thereto.

12. The cover of claim 1, including at least one 1nterior
teature disposed within said cover for indicating said cover
has been attached to said probe.

13. The cover of claim 12, wherein said at least one feature
includes a depth mark indicator.

14. The cover of claim 12, wherein said at least one interior
feature 1s not discernible to a user until said cover has been
attached to said probe.

15. The cover of claim 12, wherein said at least one 1interior

teature provides an indication of the type of probe cover being
used.

16. The cover of claim 1, including triggering means for
triggering detection means disposed on said thermometry
apparatus for detecting that said probe cover has been
attached thereto.

17. The cover of claim 16, wherein said triggering means
includes at least one feature disposed on the interior of said
Cover.

18. The cover of claim 16, wherein said detection means of
said thermometry apparatus includes means for determining
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whether a particular type of probe cover 1s attached thereto
indicative of the body site to be measured.

19. The cover of claim 16, wherein said triggering means
includes at least one feature disposed on the exterior of said
Cover.

20. The cover of claim 19, wherein said at least one feature
1s disposed on said proximal sleeve end.

21. The cover of claim 20, wherein said at least one feature
includes at least one tab sized for contacting at least one
switch member on a said thermometry probe.

22. A thermometry apparatus comprising:

an clongate temperature probe tethered to a housing and

having a holding barb disposed at a proximal end
thereof;

a disposable probe cover mounted onto the exterior of said

clongate probe; and

an ejection mechanism for releasing said disposable probe

cover Irom said elongate probe wherein said cover
includes a flexible sleeve member sized to fit over the
length of said elongated probe and having a transitional
wall thickness in a proximal sleeve end thereof for fitting
over said holding barb of said probe, said transitional
wall thickness varying between a distal, axial sleeve
portion and a proximal, weakened wall portion that 1s, 1n
turn, adjacent a further proximal barb-retaiming rib, said
weakened wall portion being thinner than both said
barb-retaining rib and substantially a majority of said
axial sleeve portion thereby making said weakened wall
portion structurally susceptible to rupture and permiut-
ting said cover to be more easily removed by said ejec-
tion mechanism of said apparatus.

23. The thermometry apparatus of claim 22, wherein said
probe cover 1s fabricated from an injection molding process.

24. The thermometry apparatus of claim 22, wherein said
probe cover 1s fabricated from a fusion molding process.

25. The thermometry apparatus of claim 22, wherein ¢jec-
tion of said probe cover destroys the integrity ol the weakened
wall portion of said cover.

26. The thermometry apparatus of claim 22, wherein the
¢jection mechanism includes means for supplying an axial
force to the proximal end of said cover, wherein said weak-
ened wall portion imparts a spring force to facilitate removal
thereof when said axial force 1s supplied, and 1n which an
inner diameter of said probe cover 1s sized to be less than a
diameter of the holding barb thereby causing radial deforma-
tion of said weakened wall portion when attached thereto.

277. The thermometry apparatus of claim 22, wherein said
cover 1s made from polyethylene.

28. The thermometry apparatus of claim 22, wherein ¢jec-
tion of said probe cover from said probe disables said cover
from subsequent reuse thereof.

29. The thermometry apparatus of claim 28, wherein said
weakened wall portion has a thickness that 1s approximately
20 percent of the remainder of said cover.

30. The thermometry apparatus of claim 22, wherein a
distal tip of said cover includes a wall portion having a thick-
ness which 1s less than said axial sleeve portion, thereby
facilitating thermal conduction by providing a low resistance
thermal path.

31. The thermometry apparatus of claim 30, wherein said
distal tip includes at least one window portion made from a
thinned portion of material.

32. The thermometry apparatus of claim 31, wherein said
wall portion of said distal tip includes an 1nner radius, said
distal tip being suiliciently tlexible to be maintained 1n 1nti-
mate contact with a distal end of said elongate temperature
probe when said cover 1s attached thereto.
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33. The thermometry apparatus of claim 22, wherein said
apparatus includes at least one switch and said cover includes
means for contacting said at least one switch when said cover
1s attached to said elongate probe.

34. The thermometry apparatus of claim 33, wherein said
switch contacting means 1includes at least one tab provided at
a proximal end of said cover.

35. The thermometry apparatus of claim 33, wherein said
switch contacting means includes at least one feature pro-
vided on the exterior of a proximal end of said cover.

36. The thermometry apparatus of claim 33, including
means connected to said at least one switch for determinming,
the type of probe cover attached to said apparatus.

37. The thermometry apparatus of claim 36, including
means for setting at least one performance mode of said
thermometry apparatus depending on the type of probe cover
determined.

38. A disposable cover for an elongated probe of a portable
thermometry apparatus, said probe including a holding barb
at a proximal end thereol, said cover comprising:

a flexible sleeve member having an open proximal sleeve

end and a distal sleeve tip flanking an axial sleeve por-
tion, all sized to fit over at least an axial portion of said
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clongated probe, said cover including a transitional wall
thickness at said proximal sleeve end for fitting over said
holding barb of said probe, said transitional wall thick-
ness varying between said axial sleeve portion and a
proximal, weakened wall portion that 1s, 1n turn, adja-
cent a further proximal barb-retaining rib, said weak-
ened wall portion further being substantially thinner
than substantially a majority of said axial sleeve portion
and said barb-retaining rib, thereby making said weak-
ened wall portion structurally susceptible to rupture
when said cover 1s ¢jected from said holding barb by an
¢jection mechanism of said thermometry apparatus
wherein the ejection mechanism of said apparatus
includes means for supplying an axial force to the proxi-
mal end of said cover, wherein said weakened wall por-
tion 1imparts a spring force to facilitate removal thereof
when said axial force 1s supplied, and 1n which an inner
diameter of said probe cover 1s sized to be less than a
diameter of the holding barb thereby causing radial
deformation of said weakened wall portion when
attached thereto.
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